A Gram-negative, non-spore-forming, cream-coloured bacterial strain, UM2 T , was isolated from an open hexachlorocyclohexane (HCH) dump site at Ummari village in Lucknow, India. Data generated from a polyphasic approach including phenotypic, genotypic and chemotaxonomic analyses confirmed that strain UM2
The genus Sphingomonas was proposed by Yabuuchi et al. (1990) and its description has subsequently been amended (Takeuchi et al., 2001; Yabuuchi et al., 2002; Busse et al., 2003) . At the time of writing, the genus Sphingomonas includes species that produce orange, yellow or off-white or red colonies (Asker et al., 2007) and cells that are nonsporulating, aerobic, Gram-negative, non-motile or motile rods with a single polar flagellum.
A polyphasic approach was adopted for the taxonomic classification of a novel bacterium, strain UM2 T , isolated from a hexachlorocyclohexane (HCH) dump site in the village of Ummari, Lucknow, Uttar Pradesh, India. Strain UM2 T was isolated as described by Jit et al. (2008) . Biochemical, physiological and morphological characterization was carried out by routine culturing at 28 u C in Luria-Bertani (LB) broth or on LB agar. Morphological features like colony shape, size and colour were observed on LB agar plates after 48-72 h of incubation. To determine the optimal conditions for growth, strain UM2
T was cultured at 0-40 u C, pH 4-10 and with 0-4 % (w/v) NaCl in LB broth (Arden-Jones et al., 1979) . Growth of UM2
T was also observed on nutrient, tryptone soya and MacConkey agars. Gram-staining and spore staining were tested using a Gram and spore forming kit (HiMedia). Motility was tested on motility agar. The presence of flagella was determined with a transmission electron microscope (model 269D; Morgagni).
16S rRNA gene sequence analysis was carried out using the universal primers 8F (59-AGAGTTTGATCCTGGCTCAG-39) and 1542R (59-AAGGAGGTGATCCAGCCGCA-39) as described by Prakash et al. (2007) . After sequencing, a 1394 bp stretch of the 16S rRNA gene was obtained, which was checked manually to ensure sequence quality. Similarity searching was carried out using the Seqmatch tool of the Ribosomal Database Project (RDP; http://rdp.cme.msu. edu/seqmatch/seqmatch_intro.jsp) and the BLAST program (Altschul et al., 1997) of the National Center for Biotechnology Information (NCBI; http://www.ncbi.nlm.nih. gov). A phylogenetic tree was constructed using sequences of the 22 most closely related sphingomonads, selected from the databases of the RDP and NCBI. The 16S rRNA gene sequence of Brevundimonas diminuta DSM 1635 T was used as the outgroup and selected sequences were aligned using the program CLUSTAL_X (version 1.81b) (Thompson et al., 1997) . Trimming of terminal nucleotides that were not common to all sequences was carried out manually. Phylogenetic analysis was carried out using the TREECONW software package, version 1.3b (Van de Peer & De Watcher, 1994) . The evolutionary distance matrix was calculated using the distance model of Jukes & Cantor Abbreviation: HCH, hexachlorocyclohexane.
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain UM2
T is EF530202.
(1969) and an evolutionary tree was constructed using the neighbour-joining method of Saitou & Nei (1987) . Similar tree topologies were obtained when phylogenetic trees were constructed by using Kimura's two-parameter matrix from the TREECONW software and the DNA parsimony method of the PHYLIP package, version 3.63 (Felsenstein, 1993) (not shown). Statistical evaluation of the tree topology based on 100 resamplings was done using the bootstrap option in the software. Antibiotic sensitivity tests were performed at 28 u C on Mueller-Hinton II agar (HiMedia) using commercial discs (HiMedia) containing various amounts of antibiotics. Catalase activity was confirmed by adding 3 % (v/v) hydrogen peroxide solution to colonies grown on LB agar. Oxidase activity was tested using bacteriological differentiation discs (HiMedia). Urease activity was tested in accordance with Christensen (1946) . Hydrolysis of aesculin and Tween 20 was examined according to the methods described by Arden-Jones et al. (1979) . Degradation of xanthine and hypoxanthine was studied in accordance with Gordon et al. (1974) . Hydrolysis of casein, gelatin and starch was tested as described by Cowan & Steel (1965) . Citrate utilization was tested on Simmons' citrate agar (Simmons, 1926 ). DNase activity was tested using DNase agar supplemented with 0.005 % (w/v) methyl green (HiMedia) as an indicator. Production of indole, nitrate reduction (Smibert & Krieg, 1994) and assimilation of carbohydrates Kämpfer et al., 1997) and amino acids (Mechichi et al., 2000) were tested. The G+C content of genomic DNA was determined as described by Gonzalez & Saiz-Jimenez (2002) by using an Applied Biosystems 7500 Real-time PCR at the Department of Zoology, University of Delhi.
Strain
In the present study, the linA and linB genes (primary catabolic genes for HCH degradation) were not detected by PCR in Sphingomonas wittichii DSM 6014 T (not shown). In contrast, strain UM2
T possessed both genes and was found to be an efficient degrader of HCH isomers (Dadhwal Fatty acid methyl ester (FAME) analysis was carried out as described by Miller (1982) and Kuykendall et al. (1988) . The mixture of FAMEs was separated on a gas chromatograph (Agilent 6890) equipped with a flame-ionization detector. Identification of FAMEs was done using the aerobe (TSBA50, version 5) database of the Sherlock Microbial Identification System (MIDI, Inc.). Polar lipids were extracted from 100 mg lyophilized cell culture and were analysed by two-dimensional TLC using 10610 cm silica-gel F 254 plates (Merck) in accordance with the method described by Bligh & Dyer (1959) and Gupta et al. (2008) . Bacterial polyamines were extracted and analysed according to Busse & Auling (1988) and Busse et al. (1997) ; 10 mg extracted sample was loaded on a TLC plate (silica gel 60, 20620 cm; Merck, cat. no. 105553) and the solvent ethylacetate/cyclohexane (2 : 3) was used. Fluorescence was observed at 310 nm. Quinones were extracted from 200 mg dry cell mass with a 10 % aqueous solution of 0.3 % (w/v) NaCl in methanol and petroleum ether (60-80 u C boiling point) at a ratio of 1 : 1. The upper phase was collected and dried in a Rotavapor (Buchi). The residue was dissolved in 100 ml acetone. The extract was developed on a TLC plate (silica gel 60 F 254 , 20620 cm; Merck, cat. no. 1.05554.0007) using petroleum ether (boiling point 60-80 u C) and diethyl ether (85 : 15, v/v). Purified ubiquinones were dissolved in 2-propanol and analysed by reversed-phase TLC according to Collins & Jones (1980) . No 3-hydroxy fatty acids were detected. The fatty acid profile of strain UM2
T was compared with that of its closest neighbour Sphingomonas wittichii DSM 6014 T (Table 2 ). The presence of C 14 : 0 2-OH and the absence of 3-hydroxy acids suggest that strain UM2 T belongs to the genus Sphingomonas. However, UM2
T showed qualitative and quantitative differences from its neighbour with respect to certain fatty acids such as C 14 : 0 2-OH (7.6 % in strain UM2
T and 10.3 % in Sphingomonas wittichii DSM 6014 T ), C 17 : 1 v6c (9.1 and 1.0 %) and C 19 : 0 cyclo v8c (15.5 and 11.3 %). The polar lipid profile exhibited the presence of diphosphatidylglycerol, phosphatidylglycerol, phosphatidylcholine, sphingoglycolipid, phosphatidylethanolamine, phosphatidyldimethylethanolamine, phosphatidylmethylethanolamine and unidentified lipids and glycolipids (Fig. 2) . In contrast to the polar lipid profile of Sphingomonas wittichii DSM 6014 T given by Busse et al. (1999) , strain UM2
T has phosphatidylcholine as a major component and sphingoglycolipid and phosphatidylmethylethanolamine as minor components. sym-Homospermidine was the major polyamine, which is a characteristic feature of sphingomonads. Ubiquinone Q-10 was detected.
As strain UM2
T formed a distinct clade with Sphingomonas wittichii DSM 6014
T and the 16S rRNA gene sequence similarity between strain UM2
T and Sphingobium fennica K101
T and Sphingobium haloaromaticamans A175 T was less than 97 % (Wayne et al., 1987) , DNA-DNA hybridization was performed using the membrane filter method (Bala et al., 2004; Tourava & Antonov, 1987) with Sphingomonas wittichii DSM 6014 T only. DNA-DNA relatedness between strain UM2
T and Sphingomonas wittichii DSM 6014 T was 31.4 and 37.4 % in reciprocal reactions (means±SD from triplicate determinations; Supplementary Table S1), well below the threshold value of 70 % recommended for bacterial species delineation (Stackebrandt & Goebel, 1994) .
The morphological, physiological and biochemical features of strain UM2
T are given in Fig. 2, Supplementary Fig. S2 and Table 1 . The strain was assigned to the genus Sphingomonas on the basis of 16S rRNA gene sequence similarity, but its distinct phenotypic features and results of DNA-DNA hybridization experiments establish it as representing a novel member of the genus, for which the name Sphingomonas histidinilytica sp. nov. is proposed.
Description of Sphingomonas histidinilytica sp. nov.
Sphingomonas histidinilytica (his.ti.di.ni.ly9ti.ca. N.L. n. histidinum histidine; N.L. fem. adj. lytica dissolving; N.L. fem. adj. histidinilytica histidine-dissolving).
Gram-negative, non-sporulating and aerobic. Cells are 1.460.4 mm. Polar flagella are present ( Supplementary Fig.  S2 ). Growth is observed on nutrient, tryptic soy and MacConkey agars, with luxuriant growth on LB agar. Colonies are cream-coloured, smooth, round and convex with entire margins. Colonies are 1 mm in diameter after 72 h of incubation. Grows at 4-40 u C (optimum 28 u C). Optimum growth at 1-2 % (w/v) NaCl and pH 7.5. Catalase-positive but oxidase-negative. Tests for urease and hydrolysis of aesculin, gelatin, casein and starch are negative. Hydrolyses Tween 20 weakly. Nitrate reduction test gives a weakly positive result. Indole is not produced. Negative for degradation of xanthine and hypoxanthine. Carbon assimilation is observed from mannose, melibiose and arabinose but not from sucrose, galactose, lactose, xylose, trehalose or glucose. Assimilates L-proline, L-histidine, L-serine, L-ornithine and L-tryptophan. Sensitive to discs containing kanamycin (30 mg), amikacin (30 mg), chloramphenicol (30 mg), nalidixic acid (30 mg), rifampicin (5 mg), gentamicin (10 mg), vancomycin (30 mg), oxytetracycline (30 mg), novobiocin (30 mg), chlortetracycline (30 mg), penicillin G (10 mg), ciprafloxin (5 mg), ampicillin (30 mg), amoxicillin (10 mg) and polymyxin B (300 mg); resistant to neomycin (30 mg). a-, b-, c-and d-HCH are degraded efficiently. Major polar lipids are phosphatidylcholine, phosphatidylglycerol and phosphatidyldimethylethanolamine. sym-Homospermidine is the major polyamine. The major fatty acid of the cellular lipids is summed feature 8 (C 18 : 1 v6c and/or C 18 : 1 v7c); the major hydroxy fatty acid is C 14 : 0 2-OH. The G+C content of the genomic DNA of the type strain as determined by real-time PCR is 66.9 mol%. Respiratory pigment Q-10 is present.
The type strain is UM2 T (5MTCC 9473 T 5CCM 7545 T ), isolated from an open HCH dump site in Lucknow, India.
